The caroticoclinoid foramen is an inconstant structure, formed by the union of the anterior and middle clinoid processes. The aim of this study was to perform an incidence and morphometry of the caroticoclinoid foramen in Brazilian human skulls and discuss its clinical implications. Eighty dry human skulls with sex distinction were used, and 3 groups of incidence were determined: General, sex, and sides. The morphometry was performed using a manual caliper and the major diameter of the foramina was measured; the values were also divided in general, according to sex and sides. The incidence of skulls with at least one foramen was 8.5%. According to the sides, 8.5% of the skulls showed foramen on the right side and 2.5% on the left. We found 2.5% of the skulls with bilateral foramen and 6.25% with unilateral foramen. In relation to sex, the foramens were found in 5% of male skulls and 12.5% of female skulls. The major diameter of this structure presented on mean, values of 5.23 mm on general, 5.18 mm on the right side and 5.35 mm on the left, 5.30 mm in male skulls and 5.18 mm in female skulls. The anatomical characteristics of this foramen should be considered in view of its clinical implications associated with neurosurgery as clinoid process removal, and symptoms as headache due to internal carotid artery alterations in this region. In conclusion knowledge of this structure supports the diagnosis and treatment of clinical complications related to this variation.
INTRODUCTION
The caroticoclinoid foramen (CCF) is an inconstant structure which is located in the middle cranial fossa, composed by the ossification of a fibrous ligament (Sicher & Du Brul, 1977 ) that begins on the anterior clinoid process and joins to the medium clinoid process (Erturk et al., 2004) . CCF allows the passage of one of six segments of the internal carotid artery (ICA), the clinoidal segment (Erturk et al.; Sicher & Du Brul) .
Severals authors studied the anatomical characteristics of CCF in different populations (Dodo & Ishida, 1987; Lee et al., 1997; Reisch et al., 2002; Ozdog˘mus¸ et al., 2003) . Moreover, due to its location on the skull, these characteristics associate to clinical implications, which are considered of great interest for neuroanatomy and neurosurgery (Seoane et al., 1998; Erturk et al.; Gupta et al., 2005; Das et al., 2007) .
The aim of this study was to evaluate the incidence of skulls with the CCF as well as perform its morphometry and discuss the clinical influences that this structure can generate.
MATERIAL AND METHOD
We used 80 adult dried human skulls with sex distinction (40 males and 40 females) belonging to Department of Basic Sciences of Faculty of Dentistry of Araçatuba, SP, Brazil -UNESP. To select the skulls the integrity of the clinoid process was evaluated. Those with damaged clinoid process were excluded from the sample.
The incidence of skulls with CCF was evaluated according to description by Erturk et al (2004) : skulls with the presence of at least 1 CCF with complete ossification of the fibrous ligament (complete formation of the foramen) ( Fig. 1) , regardless of side and sex; skulls with the presence of the CCF on the right and on the left side; skulls with the presence of the CCF on both sides (bilateral) and on one side (unilateral). This study also evaluated the incidence according to sex. Table I . Incidence of at least one foramen in the total skulls (n=80) evaluated, according to sides (left, right, uni and bilaterally) and according to sex (male and female, n=40). Also shows the values of morphometry of the foramens (millimeters). The morphometry was performed using a manual caliper and measuring the major diameter of each foramen (Fig. 2) . To avoid errors, the measurement was performed 3 times by the same examiner considering the repeated values. These values were obtained in millimeters (mm). After obtaining the results, statistical analysis was performed through the Fisher exact test for analysis of distribution of the foramen according to sex.
RESULTS
In the analysis it was observed that the CCF is situated on the middle cranial fossa and is constituted of 80 dry skulls showing: 7 skulls (8.5%) with at least one CCF regardless of side and sex (table I); 02 skulls with bilateral presence and 05 unilateral of the CCF, resulting incidences of 2.5% and 6.25%, respectively (table I). According with the sides, major presence on the right side (7 foramens) compared to the left (2 foramens) was observed, incidences of 8.5% and 2.5%, respectively (table I) . According to sex, 5 male skulls and 2 female skulls showed the CCF, incidences of 7.5% and 5%, respectively ( Table I ).
The mean (± SD) diameter of the foramen, regardless of side or sex, was 5.23 mm (± 3.9) ( Table I ). The major diameter found in this structure was on mean, 5.18 mm (± 4.66) on the right side and 5.35 mm (± 0.71) on the left; mean values of 5.30 mm (± 3.61) in the male skulls and 5.18 mm (± 4.57) in the female skulls were found.
The data revealed that there was no statistically significant difference in the Fisher's exact test (p> 0.05) between the distributions of the CCF according to sex, regarding the side examined (Table II) . It was observed that 2 female skulls showed the foramens bilaterally, while 3 male skulls showed the foramens only on the right side (Table II) . Thus, when the foramen is observed, there is 71.5% probability on the right side and 28.5% on the left. 
DISCUSSION
The ossification of fibrous ligaments is considered a normal physiological process that occurs with age (Erturk et al.) . However this process is an exception when one considers the formation of the CCF (Donald, 1998; Ozdogmus et al.; Standring, 2005) . Moreover, the study by Hochstetter (1940) and Kier (1966) revealed the presence of this foramen in fetuses and children skulls.
The incidence of the CCF was significantly lower (8.5%) compared to other studies as of Erturk et al. (2004) (35.67%), when the presence of at least one foramen in the skull was analyzed. According to the sides, this study resulted in a lower incidence (7 sides on the right side and 2 on the left) compared to other studies such as Ozdogmus et al. that evaluated 50 autopsies of human in a Turkish population with the presence of fully ossified ligaments (27 sides) and in their study confirmed the presence of fibrous ligament partially ossified in 55 sides (26 on the right side and 29 on the left). Gupta et al. observed 14 sides with the foramen of a total of 70 skulls (20% incidence).
The foramens analyzed had mean diameter of 5.23 mm (± 3.9) regardless of sex or side, similar to results reported by Ozdogmus et al., who performed measurements of the CCF in 50 autopsies of human (mean of 5.14 mm on the right side and 5.25 mm on the left) and in these values, there was no statistically significant difference when comparing sex.
Erturk et al. measured the diameter of the distal area of ICA, in its clinoid segment, and found mean diameter of 5.24 mm on the right side and 5.25 mm on the left, diameters larger than the CCF. The present study and Erturk et. al. performed measurements of the diameter of CCF in order to report that the presence of this foramen may cause compression of the ICA. Therefore, the study of Ozdogmus et al. demonstrated that due to caliber of the ICA in this area of the skull being larger than diameter of CCF, it was reported that there is a high possibility to induce a headache caused by compression of the ICA in the presence of CCF. This feature is crucial for the choice of surgical removal of the anterior clinoid process (Ozdogmus et al.) .
Changes in internal carotid artery may cause compression of the cavernous sinus due to its medial position (Narolewski, 2003; Gupta et al.) . The study of Das et al. showed that the presence of the CCF cause morphological changes in the internal carotid artery in almost all cases.
In clinical practice, when a paraclinoid aneurysm occurs, the anterior clinoid process is removed as treatment for this disease (Dolenc, 1985; Inoue et al., 1990) . This treatment is more difficult when the CCF is present, causing higher possibility of serious bleeding in this region (Narolewski) .
After removal the anterior clinoid process, a space is observed: the clinoid space, which have triangular form and small size (Gupta et al.) . This space varies according to dimension of anterior clinoid process and the internal carotid artery (Sekhar & Akin, 1987) . Furthermore, Sekhar & Akin showed the position of the CCF in an area close to the cavernous sinus. The formation of the CCF may change the dimensions of this area (Sekhar & Akin) , considered by some authors as intracavernous (Dolenc; Seoane et al.) . Other authors consider it as outside of the cavernous sinus (Kobayashi et al., 1989 ).
In conclusion, the incidence of the CCF in Brazilian skulls is low, as well as reported in different populations by other studies. The literature showed that the formation of the CCF may cause alterations in the ICA, especially on the clinoid segment, when comparing the transversal diameter of these structures. The presence of this foramen has an important clinical implication as the possible cause of headache symptom and surgical procedures as the removal of the clinoid process. Therefore, the knowledge of this structure supports the diagnosis and treatments of clinical complications related to this anatomical variation.
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RESUMEN:
El foramen caróticoclinoideo es una estructura inconstante formada por la unión de la procesos clinoides anterior y medio. El objetivo de este estudio fue revisar la incidencia y la morfometría del foramen caróticoclinoideo en cráneos humanos brasileños y discutir sus implicaciones clínicas. Se utilizaron 80 cráneos humanos secos, de ambos sexos, determinando tres variables: sexo y lados derecho e izquierdo. La morfometría se realizó con un cáliper manual midiéndose el diámetro máximo del foramen. La incidencia de cráneos con al menos un foramen fue de 8,5%. El 8,5% de los cráneos presentó un foramen en el lado derecho y el 2,5% en el izquierdo. El 2,5% de los cráneos presentó un foramen bilateral y el 6,25% un foramen unilateral. En relación al sexo, los forámenes se encontraron en el 5% de los cráneos de hombres y el 12,5% de los cráneos de mujeres. El diámetro máximo de esta estructura presentó en promedio, valores de 5,23 mm; 5,18 mm en el lado derecho y 5,35 mm en el izquierdo; 5,30 mm en cráneos de hombres y 5.18 mm en cráneos de mujeres. Las características anatómicas de este foramen deben ser consideradas debido a las implicaciones clínicas asociadas a la neurocirugía, como la eliminación del proceso clinoides y a síntomas como cefaleas producto de alteraciones en la arteria carótida interna en esta región. En conclusión, el conocimiento de esta estructura mejora el diagnóstico y tratamiento de las complicaciones clínicas relacionadas con esta variación.
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